Influence of Endosomal Escape and Degradation of α-Galactosylceramide Loaded Liposomes on CD1d Antigen Presentation.
Alpha-galactosylceramide (GC), a lipid antigen present on CD1d molecules, is a unique adjuvant that enables a strong antitumor effect to be induced via activation of natural killer T cells. We previously reported that a liposomal formulation of GC significantly enhanced GC presentation via CD1d and antitumor immunity. However, the influence of the intracellular fate of liposomes controlled by the lipid composition on GC presentation using GC-loaded liposomes (GC-Lip) remains unclear. In this study, we prepared a GC-Lip formulation by incorporating dioleoyl-phosphatidylethanolamine (DOPE)/cholesterol, egg phosphatidylcholine (EPC)/cholesterol, and distearoyl phosphocholine (DSPC)/cholesterol, and investigated the relationship between the intracellular trafficking of GC-Lip and GC presentation in antigen-presenting cells. When GC-Lip was prepared using DOPE, a fusogenic lipid, the endosomal escape of liposomes was enhanced, resulting in a decrease in GC presentation of CD1d, compared to the EPC based GC-Lip (EPC/GC-Lip). The stability of liposomes in endosomes/lysosomes had no influence on GC presentation. The DSPC based GC-Lip (DSPC/GC-Lip) induced GC presentation without any detectable degradation in liposomal structure, although the EPC/GC-Lip induced GC presentation with degradation of liposomal structure. The efficiency of GC presentation between EPC/GC-Lip and DSPC/GC-Lip was comparable. These GC presentations that were independent of the degradation of liposomes were dominated by saposins, sphingolipid activator proteins. Our findings reveal that GC presentation on CD1d from the fluid liposomes involves the action of saposins, regardless of whether liposome degradation occurs. This insight can be of use in terms of developing GC-Lip formulation for efficient GC presentation.